Liver glycogen metabolism in endotoxin shock. I. Endotoxin administration decreases glycogen synthase activities in dog livers.
The effects of E. coli endotoxin administration on hepatic glycogen content and glycogen synthase activities in dogs were studied. Liver glycogen content was decreased by 80% 2 hr after endotoxin injection. When enzyme preparations were preincubated at 25 degrees C for 3 hr prior to their assays, 75% of total glycogen synthase was in I form in control dogs. Under such conditions, endotoxin administration decreased the percentage I activity from 75 to 37%; decreased the Vmax and Km for UDP-glucose for total glycogen synthase by 62.2 and 35.3%, respectively; decreased the Vmax and Km for UDP-glucose for glycogen synthase I by 75.6 and 15.6%, respectively; increased the A0.5 for glucose-6-P for the activation of glycogen synthase D by 126% at high (10 mM) and by 18-fold at low (1 mM) UDP-glucose concentration; increased the percentage D activity from 24 to 72%; decreased the I50 for ATP for the inhibition of total glycogen synthase by 49.7%; decreased the I50 for ATP for the inhibition of glycogen synthase I by 26.4%; and decreased the percentage I activity from 78 to 33% at ATP concentrations below 6 mM. When enzyme preparations were not preincubated prior to their assays, 90% of total glycogen synthase was in D form in control dogs. Under such conditions, endotoxin administration decreased the Vmax and Km for UDP-glucose for total glycogen synthase by 47.1 and 33.3%, respectively, and increased the A0.5 for glucose-6-P for the activation of glycogen synthase D by 24.2% at high (10 mM) and by 106% at low (1 mM) UDP-glucose concentration. From these results, it is clear that endotoxin administration greatly impaired hepatic glycogenesis by decreasing the activity of glycogen synthase; this impairment is at least in part responsible for the depletion of liver glycogen content in endotoxin shock. Kinetic analyses revealed that the decrease in the activity of glycogen synthase in endotoxic shock is a result of a decrease in the interconversion of this enzyme from inactive to active form and an increase in the interconversion from active to inactive form.